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Abstract;  Olwessation of o Lirge wintering Hock ol Guada geese (Branta camdensiy intering esealed
the exdstence of relatively eaclisive subflocks which conststontly utilized specifie areas for tomting amd
madntained recosulenble pattems of Oight ditedion. Moot and  feeddield locations of  smdioanacked
geese showed that consblent pattesns were aresilt o Tubitaal vse of wreas by fandlles whereas single
geese were e vasiable, Habitual palterss are apparently motivated Dy Tear of aofomnitag situations
and function to cnnble Timily members o rennite nber separation ocears, to 3kl elficlont use of fomd,
aid to minimbre e mmount amd fitensity of aggresstve conflicts within o flock, Roost and flight ot
terns of singles vatded beenuse of thede following nature and sulinbadve rank position within the lock,
It I suggested that some subllocks represent a1 continued asocintion of geese Grom the it bos) neste
ing arvy rather than funt local stratifientlon after migetion. Subfock lonmation {y some caves cgdd afe
fect Toval (or even total) harvest and Interpretation of anding and other sampling data in the study ol
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goose populations.

A distinctive feature of large flocks of
Canada geese In winter s thelr regolasity
a5 1 whole in wtilizatlon of specific areas.
However, duta on the relationship of fudi-
vidualy, especially of different soetud classes,
within a flock have been generally laeking
because of the difticulty of repeatedly ob-
serving marked birds in largo flocks, De.
velopment of rmcliotelemetry has enabled
documentation of an  individual’s move-
ments and habitat wiilization, ‘These specific
data can provide the hasis for suggesting
thie functions und canses of an animal's daily
activity patterns, The purpose of this pa-
per s to present and diseuss results of a
study of reostsite wse and flight pattemns
of radio-marked Canada geese in winter
and to compare these data to gross pattems
evident for an entire flock of thousands,
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METHODS

Field work was cwrrled out from Inte
Suptember to mid-Marcle i 1953-04
1964-65 mninly at Crab Orchiard Nitional
Wildlife Refuge, Willinmson County, 1
nols, The inviolate portion of the refuge,
which contained nearly all the geese, was
22,000 acres in size including 2,600 acres of
Cmb Orchard Loke, 5,000 acres of infer
tilled cropland {corn, soybenns, hay rotas
tion, and some winter wheat), and 2,800
acres of pennanent pasturs (mostly fescue),
Crab Orchard Lake was created by dam.
ming Crab Orchard Creek in 1938, Aver-
age wator depth is 9 ft. Much of the shore.
line is chameterized by vertical, croded clay
banks, Whater levels are lowered in the au.
tumn to control erosion, thus exposing mud
flats around the perimeter which nre heavily
used by Joafing geese. Except for ocen-
sional patches of smartweeds (Polygonum
sp.) and spike-rush ( Elcocharts sp.) avail-
able on these mud flats when the lake is
lew, the catire lake is lurgely devoid of
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Fig. 1. Mojor reotl locations and directions of Hight of Canoda geese from Crab Orchord Lode, sipecivlly Ocrabar through

Dezerber,

natura] vegetation utilizable as food by wa-
terfowd,

Forty Canadla geese in 1963-64 and 37 in
19681 were color- and radio-tagged o allow
recording of their locations and observation

- of their behavlor. Marked geese included

all or parts of 10 familics, two palss, and 35
vearlings, Duata recorded frm transmitter-
marked geese were as follows:  Jake loca-
tion prior to moming flight, tme of Night,
location in Fields, time of flight to lake or
changes of feeding areas, midday roost lo-
cations, time of atternoon flights and field
locations, and time of flight o the Inke in
the evenings. Details of the caplure, recog-
nition of, und permancency of families and
other social clnsses of gevese, and techuicues
of color-marking and radio-tracking are
provided in Raveling (1869).

Additional ebservations of gouse behav.
for were obtaiued at Horseshoe Lake (Alex.
ander County) and Undon County Wildlife
Refuges, These refuges nre smaller than
Crab Orchard (nbout 7,000 acres each) but
usually contained lnrger goose populations,
Waler areas at these refuges are much
smallee than ot Crab Orchard and much
larger aereages of winter wheat were avail-
able to the geese. A description of Horse.
shoe Luke is provided by Ilumson and
Smith (1950:116-120),

RESULTS AND DISCUSSION

Geese are tractable in their responses lo
virlaus eomditions influeacing roosting and
feeding locutions and times of tlight. Dif-
ferences in loenl movement pattemns are to
be expeeted in different locations, depemd-
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ingt, bor example, on Tosd sapply and hanan
activity, Certadn relatlanships, however, are
probably not basteally altered regardloss of
liman conlacets,

Roosting Areas and Flight Directions
of tho Flock as o Whole

The general pattern of the Crab Orehand
Hoek (up 1o 50,000 4 geese) was as folluws:
the geese roosted at night on Crab Oreliard
Lake: o clear days tsey fed i susrounding
fichls in the curly momdng and late after-
nou, returiing in the midday to Crab Or-
chird Lahe 1o Joal along shorelines and
mid flats with o Few geese staving in Helds
on or near ponds; on elowdy days, e geese
remained i Gields longer, all day, or Thew
baek and forth e the lake.

AL Horseshoe Lake un” Unlon Connty
refuges, lurge sumbers of geese often spent
mueh of the midday in wheat and otlier
open fickls, even durtig cleae weather, The
nighl.-roost. water arcas were nearby, but
they were much smaller than at Cmb Or-
chiards “The habit of day-roosting ti fields
or pond arcas when uight-romt areas are
sll, but returning regulacly 1o Jarge .
fes of water for the midday has been noted
abo for pink-footed geese (Amser fubally)
il greylog geese (Anser anser) ( Brothier-
ston 1964).

The geese were not rndomly distributed
In ronsting areas nor wers they counlinuglly
mixing, The entize flock was distributed
among severnl imajor roosting areas, As a
general rude each subllock had its own char-
acteristie flight pattern and direction and
tocation of feeding und loafing wrens (Fig,
1), Different roosting subflocks sometimes
fud o the same fields, especially after com
wis harvested, but when they returned to
the lake they often divided fnto separate
roost locations,

Early in antumn the fint geese to arrive

fed i hay or wheat fields adjacent to the
take. As soybeans and subsequently corn
ware harvested the geess shifted to these
fields, Harvested ficlds adfacent to the lake
were Ted fn tird, As food was exhiausted
the geese moved to the nearest fiekls, hut
in the same genesal (gl direction @hen
lo the first-used Helds, The generl pattemn
was sinflar to a serfes of concentric cireley
oul to and eventually beyond the yefuge
boundaries with cach subflock gencrally
maintadning its identity, This pattern was
stuble through December and futo carly
January, By that tme refuge com was de-
pleted, hunting was over, and geese began
feeding away from the reluge. Flight direc.
tions for wost subflocks were still the same
as carly in the seasun, Some subflocks,
hawever, shifted to roust areas which lind
previonusly been open to hunting. These now
roosting, locatlons represented water areas
adjucent to whers a subflock was feeding
and where they were not unduly disturhed.
Regardless of whether a subflock was flylng
100 yurds or 10 niles to a feediag aren ity
roost location scenied to be the nearest sult-
ablo water area in relation to food sources
being wused,

The alimost 360° dizection of Bight of the
Crib Orchard flock ns a whole reflected a
relatively even distribution of food, particu.
farly com, uround the muost lake, Numbers
of geese moving i different  directions
were, however, unegqial. When thousands
of geese were feeding in one fleld, the
sound and sight of them were powerful
stimull attreting other geese flying by or
feelding nearby,

Hablt apparently played an important
role in conditioning local patterns of mose.
ment and use of areas. Often in late winter

during cloudy doys geese stayed in Gields b -

the midday which had been exhausted of
food 1 1o 2 months previously, but that had
been fed in consistently earlicr in the year.
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Fig. 2. Night und day rocit locations on Crob Orthaid Lola of 1adio. and tolor.morked single Canodo geere,

Once geese were necustomed to using an
arca for roosting or feeding they were much
less prone to comstant alertness and the
tentleney to flee. Any new area or irregular
situation, however, caused a notable in-
erease {n alertness and tendeney to flee,
Heinroth (1911:626) deseribed the great
timldity of geese in new situations, but with
famnilingity they selectively leammed what not
to fear, Heioroth concluded that fear ocen.
sioned the attachinent of wilil gecse to their
“own™ pond und fields, Craighead and
Stockstad (1056:228-331) also noted strong
attachment of Canada geese to certain areas
nud consistent flight patterns.

Roo0st Locations of Radio.
ond Color-Marked Gesre

flustrated in Fig. 2 are all known lake-
roost locations of two different families.
The family record for No. 169 was most
complete and during the perlod of trans.

mitter operntion no ice formation oceurred
to cause the peese utilizing that bay {(Fig.
2) to leave for other open water areas. The
data lor family No. 170 include roost locn-
tions before, during, and after fce forma.
tion. When the ive thawed this family re
tumned to the arca it had habitually used be.
fore freezing oecurred, Excluding lucutions
occasioned by lee, it is apparent that these
two families were highly consistent in their
use of n specific bay for reosting, both day
and night. This consistency explains the
regularity noted for the flock as a whole
and its diviston into subflocks.

No locations were recorded) in the middle
of the night, but somctimes locations of
radio-geese were recorded ufter their return
to the lake at nightfall and these proved to
be the smne as their locutions In the mom.
ing Lefore fight, The total number of lake-
roust locations does not represent the maxi.
mun nunt-er possible, that is, two locations
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Tohla 1, Utilitation ol Crub Orchord Loke roost-urealy) by pa'n and lamilies ef redio- and coler-mothed Carada geetr.

Pencivg ur g Lasun ur SHonELINK B8

SNUsnEn o st Locasione LA ATIONS IN LARE Anka Ilwnrscxray in
AN INCLUBIVE DATRA OF NEARLY Cungsirnivs AnLaia)  Most Uavew Usen Ruast
Growe CoMtiiors HALIOs I RACRING Caro Mose Gries AREAT{ s} = { MiLro}
Nu 13 Sibling Year- 0t A, W2 (.09
Vi Pale (rates ) 20 Ol 1061-20 Jun, 1963 I, 17.5 030
C. b4 0.26
tnad T b
No. LIt Pair e AW 508 021
1T Nov, 1961-28 Jan, 106% LR 3%.0 0.17
Tolul 874 l'l‘:'i.q
No. 0 Famlly ol 3 0 9.7 014
10 Jan~13 Feh. 1901
No. 16% Family of 1 N 3.6 024
&1 Ot 10041 Jan. 103
No. 171 Pamily of 3 U 3.0 021
) 10 Jan~22 Feb, 10064
No. 188 Funlly of 3 A0 a0 018
B Nov=0 Do, 10
No. 170 Family of O; 40 sn.g 014
tren 43 then d 0 Dee, 1903=1 Feb, 1901
Avuaages 923 .18
M Famnilies Ranges 85.0-90.7 0.1--0.24

* Excludes kiwmn toot locatlons that resalied from. (8} ice [onnathay cativing geese toahlft from “normal™ rant stea(s)
ty tewialndnd open vater wteas v Crab Onhand Lake (12 Jor Now 13 pale; 8 for No. 149 paie; 10 for No, 40 [amilyg 17
f2 No. 171 family; @ tor No. 188 lamilys 24 for No. 170 lamily )5 (L) disturtance {2 ench 4o Now 13 pair amd No, 389

per day. Often on completely cloudy duys
geese did uot retum to the ke after the
morning feeding perinl. 1 they did retum
to the like, they remained there only u
shurt time before flying back out and their
lacations were not recorded,  Aflternoon
flight thmes were not as precdiciable as
morning times and sometimes instrnented
geese had left the lake before their loca.
tions were recorded,

Regardless of the numbers of individuals
in a Lamily, alt groups fromn which continu.
oux duta were colleeted exhibited a pattem
of ulilizing only one specific area of the
lake {Table 1). Families utilized only one
particular area for over 80 percent of their
roost locations and these locations were
gronped on the average within less than

0.2 miles of shoreline=lake area. Data proe-
sented i Tables 1 and 2 were estracted
froon maps prepared for cach fidividual
and fumily and represent a suomarization
of inforination such as presented in Figs, 2
and 3, :

Data from five other families were too
incomplete to warsant inclusion in Table 1.
Mortality, trmusmitter faflure, and disap-
pearance from Crab Orchard resulted in in.
complete data for four familics. The fifth
family {5 Individuals) used one area for 14
days from the time they were released until
the lake had mostly frozen over. They theu
feft the refuge and were located with sev-
cral lnmdred other geese at a nearby ke,
Begular recording of thelr locations away
from the sefuge was not attempted, This
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Tal'e 2. Utlization of Crob Ouchord Lake 1004 o1aols) by wrgle tudiv. ond color-mailed €~.0do genie.

INUsinE oy Roude Location
Ant IncEtsiv k DATENUY NEARLY

Paacest ar imnre

LrNuti) OF SHURKLING UR
LUCA TN I

NN ANEA HAPREWN 1K a0

Coxnotore Anvaln)  Musy Urien Uski Hooey
INnvEinaL Contavtuts ILAios praCaIsG Uk Mosr Un 1 Anpaly)—(MiLhs)
No, 42 Single 30 AW 134 083
Adult Made 18 Oct.=24 Nov, 1963 B, 0.6 Q.94
Tutal 0.0 008
No, 152 Slugle ] 6437 100
Adolt Male 22 Out =28 Nov, 1004
No. 178 Shngle 14 H.? 002
Yvarling Mafo 80 Ou e, 190437 Jun. 1463
N 28 Single ' A2 A 308 0.30
Yemling Male &0 Dec, 197 4-20 fan, 1665 - i, 28.0 han
_ Tatal 393 0153
No. 41 Single 406 A 202 .58
Yearling Female 20 Dee. 1U31-21 Jan, 19403 N 3Ly 032
C. 158 0.14
. Tatal KAO2 n
No. 38 Single A0 AW 0 0,27
Yemrling Female 12 Dee. 196430 Jan. 1903 n. 229 0,11
. 17.5 027
otal 0.0 008
No. 71 Single 3 N 7.3 067
Yearling Female 12 Lan=10 Mar, 1963 1] 219 .23
L ‘Total B1T 000
Averates %67 (a3’

Al Stngle Gopse

Ranges 5O.5-00.7 0.62-1.01

* Extiraies ppimn et foustions thal sevalied ftom; {a) lce Bsmation caning grese tu shlit trm “onnal™ nust sieafs)
{0 temaining open water atets on Crab Orchand Lake (0 {or Na. 30; 8 fur No, TL) or shift to w neathy lake (13 lor No, 2%
17 for No, 413 10 for No, 30} (b) fooding alter Febauaty ralny {23 for No. T1); () use ol & porad on teluke lor daye

“pomtiet (18 for No. 178).

fuilly reteened to Crab Orchued after M

- duys and then roosted in g new loeation
~ consistently for 13 duys, They again tnoved

to the other lake und were recorded only o
few times back at Crub Orchard hefore all

© trausmitters fadled. While this fumily way
. more vardable. than the others, the pattem
- was similar: #t regularly was recorded In

an vrea until it moved, after which it con.

“sistently utilized the new area until It

moved again.

Summaries of toost locations of a year.
ling sibling pair (see Raveling 1969) and
a miated pair are also listed in Table 1.

Buth pairs coushtently roosted in more than
one area, In addition to favoring more than
one roust nren, they were located wore
often away from thelr wmost used areas than
were family units containing immatures,
In contrast to the very habitual usage of
roost arcas by families, single geese exhib-
ied a more scaltered pattemn (Fig, 3; Ta-
ble 2). Single geese tended to roost in
circumseribed areas but usually otore than
one site was utilized and the tutal area rep-
resenting the majerity of roust locations was
much larger for singles than for fumilics, A
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Fig 1.

Brger pereentage of loeations of singles
was away from the most vsed areas.

Ruosting mostly in two or three areas by
singles did ot necessarily epresent cone
sistent use of one nreg and then a switeh
andd consistent use of unother area. An i,
dividual often atourned to roost locations
usetl somewlat  comistently  carlier and
there was not the attachment to one specific
site wilhin o roost area as there was with
famillivs,

Strong winds which created  whitecup
wauves on the Take caused geese to shift into
lays sheltered from the wind, Somcetines
whien it was very swindy the geese Icw from
the lake to the ficlds,

Direction of Flight and Feed-fiald Locations
in Relation o Roost Locations

As weld as roosting in the snme area (Fig.

2), families neatly always flew in the same
general direction when going out to feed.

& HO. B2 SINGLE ADULT ¢ 18 OCT.~
& NO. B2 AINGLE ADULT £ 22 OCT.=28 NOV. '64 KedS
a NO. 26 SINGLE YEARLING & 20 DEC, ‘G4 24an. 'S8

a5

20 NOV. '63 He 30

Ne 42

SCILI. (Hl.t!l

“Lght ard duy 1001 locatioar om Crob Orchard Loke of 3 rodio- and tolar.marbed single Cannda gese

Wind direetion influenced the initial tihe-
of f dircetion of geese but not their destin.
tion. Cotvensely, single geese utilized nuany
different roosting arcas made v of difler-
ent subflocks (Fig. 3) and thelr direetives
of flight and wilization of feed-fiekls were
more variable. Summartzed In Fig. 4 are
compass directions of flight to feeding areas
in relution to the ronst location for stngles,
pairs, and fumitcs of Canadla geese, These
directions are a direct reflection of the con.
staney of roost locations of fumtlies and the
more varinble pattern of singles. The single
yearling most constant fn use of a roost arei
{No. 178, Tuble 2) was also the ost con-
sistent in flight direction (Fig. 4, C).
Single geese were followers, commonly
fiving {nn wnison with other geese (Naveling
1968) and the directions in which they
New were oflen dt.tunnim.d by the gronps
of geese they huppened to be near at the
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Conodo genie.

time of flight. Since more than one sub.
flock often used the same feelding area, a
single might return to the Jake with a sub.
flock different from that with which it left,
Since singles were not as strongly attached

to certain areas of the lake or cettain fliclkls
as were fumilivs, i they setumed to a dil.
ferent part of the lake they frequently re.
mained there nstead of moving to an area
of mure habitual use,
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An sdditionad factor that appeeared re.
spensible fur o single's vivrfable use of roost.
Ing sites was its subinissive pasition i the
Nock (Rascling 1907:61-08, Singles fre-
quently swaum slowly along the shore and
were eften threatened or avoided conact
with other geese established i loafing
area, When o single stopped fn an area
and was nol chased, e area was often a
cotsiderable distunce from where the goose
b first attempted 10 o ashore or loaf Iy
the water, $mbin, Conelian Witdlile Ser-
vice (Personul communication) fns observed
that white-Tronted goose {Anser albifrons)
fwailies dominate “favored™ shoreline roost.
ing ateas and what appeared 1o be sigles
and non-productive adults were more pre-
domivant i the water, Such a pattern ap-
peated tine for Canada geese at Crab Or-
churd,

However, Tocations of singles were not
completely fortultuous, Bven though vatd.
sble and influenced by movements of geose
they were with, singles still exhibited some
degree of attachment to certnin areas. ‘This
fs shown by thefr use of some locations
mare than others and thelr ability to retem
to tiese roost sites, even after they hud be-
vame mixed with geese from other areas.

In contrust to u single, a family ot in it
usua] roost location (usually Secause of oe
formmtion) vsually flew in fts custonry
direction and wtilized fields regularly used
before the shift in roost location rather than
conform to the pattem of the majority of
geese in thefr new arca. For example, when
iee furced funily No. 170 to utilize an area
on the south side of the luke {Fig, 2) it did
not fly south as did the geese usually using
it paet of the lake (see Fig, 4, O for fam.
tly's pattern and Fig, 1 for general pattern
whea no {ee), but continued to fly north mind
tiortheast. During peviods when ice forved
great nnbers of geese o concentrute

wronid o few apen water areas, coneentented
flightys in tha or thiee directions away from
this common roust lovation were observed,
s fumtlles maditadned  Aheir  teastitionad
Nigly panterns,

Functions Sorved by Consisient Roost
and Feading Area Utlization

Consistent use of a sl soosting uren by
fumilies was haportant i coabling, sepae
rated famdly membiers to he restidted, Often
when geese were flushed frum o feeding
area {for example, by predators, airplanes,
or Insnans) fumily menibees would be sepa
rated, After disturbanees geese often landed
toward the middle of the like as med: us
30 yareds from thelr tadRionslly used roost
site. They did not swin sbomt randomly,
but within a few minutes usually moved to
thelr habitual roost area and sepacated fam.
fly snembers regronpued,

In one Instance a family became sepa-
rated 1y hunting and hecanse fee had cov-
cred its teaditional roast site, one fnunature
returmed 1o one open waler area aed the
ginder and ather two youtig retumed to 4
different open soater aren, This fmaturn
remained separated for § days until he
wilked across the dee to the open water
area used by the remaiing wembers of the
lamily and was reunited. o thix instance
the family involved had been wnable to re.
tur te its usual hannts on the lake,

The wore variable pattemn exhibited by
ong family and the pairs, especiully the sib-
ling yearling pair. demonstrates that related
birds cun remain together even if they do
nnt always use the same roosting mea. QOc
cisonally, large nunbers of geese chunge
rousting locations and as long as all family
members are together when such o move
oceurs, little chance for separation exists.
Another mechanisin of reunification of sep-
anwted famnily smembers is thelr retum to the
place where separation occurred. This con.
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hibuted to vulaerability 0 hunting {1lan-
sun and Sl 1950:127 ),

Utilization of the sane areas by e sume
geese should also encourigte elficiont use of
fomd soutees gnd minimize nombers aind
intensity of pygressive conflicts within n
Hock, Cunnda geese eshibit o rgld rank
order of large fumily > small family > pair
> single Ulanson 1933, Raveling 1967:61-
0%, Larger famidlies are volved in mosy
frequent and jotrnse aggressive encunnters
than small fagilics, pairs, and singles (Rave.
g 1067:78-81). U [nmilies continuously
shifted roost areas they weuld constantly
be in association with other families of
vrual or near equal domirance status with
which no rnk relations Lad bheen estab-
lished, Snech g situation wotld lead to more
aguression Wwn i pecessary when a large
tmber of geese utitizing an arca are al
readdy fumiliar with each other. This was
indicated when Treezing conditions foreed
geese from ore Uran one subfliek to tabe
up new 100st Jocations aronid a few open
water holes, During these cold pedods it
Wy notedd that more chasing, Trinmplhe cere-
monles { Fischer 1983, Ruveling 1067:15-
1), fichting, and near fighting occurred us
the geese beeame active when 3t wanmed
in the afternoon. While such an inerease @
tal aghression for the flock as a whole
was not quantified 1 helieve it occuned and
s related to the fact that geese unfamiliar
with onc another were together. However,
when geese uge i new situations the result
Is comparable to disturbances in that many
trhunph cepemonies are clichied {Fischer
1865:258). The perfonnance of many tei
umph cCremonies itself is predisposing to
an fnerease in the number and intensity of
agpressive gpeonsiters,
© One family of five (the most aggressive
marked group of the study) was obseeved
fur o totul of 201 min (from 2 days) within
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2 hours of the thoe when *hey Hlew o
their truditional ofternoon roost ste. D
ing this Hme the bonily, or individuals
within the Tamily, were involved i ine ag.
geessive encounlers, or approvimately 37
confticts per hour, “This same fumily was
observed 331 minutes (from 6 daysY within
2 hours of the the tie of aftemoon depar-
tasee Trone 3 beaw roost sile: b o open water
hole during o perind of lee cover. Dining
thiese observations the fumily, ar parts of it
were engaged I 29 conflicts, or 09 oy,
Although these records are timited,  they
confinm that more conflivts oceuned in o
situation when “strunue” geese were forand
toether ad that a likely Fanction of 1nudi-
tions] use of pooat sreas is to limil ageoes-
ston undd prowote stabidity,

Possible Relationships of Certain Subllocks
to Different Nosting Areas

As imdicated in Fig., 1, these was nemly
complete separtion of the geese mifizing
tire enst shde of Crab Orchard Lake fiom
those using ths west side, Observations of
migrant geese wrriving at the refoge sug-
goested that there nay exist o more siguifi-
cant  differente between sabflocks  thim
merely a strtification due to deveopiment
of local habits after arrdval, Some migraet
focks passed over Gl Qrehard, presum-
ably an thelr way ta Unlon County or Hogse-
slive Lake or even more southem locations.
On ather oceasions o migrant flock woulkd
sturt to descend, some Janding and othiers
coutinning on. These geese seemed familiar
with their destination, not only a speeific
refuge, bat a speeifie part within the rof-
uge. Usually the Cenls Orchard goose flock
buitds s« + S0,000-60,000 5odividualss then
alarge o (up to 20,000) depast, even
before tova supplies are exhausted. The
geose departing during this study were pri-
marily those on the west side of the luke.
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These observations, together with the knowl.
cdlge gained of the hubitugl and relatively
esclusive use pattenis of the vardous suby.
lluehs, suggest that different segments of
the simne contiguous breeding population
May maintaln their fdentity during mlgea.
Hon and through the winler season,

Indireet evidence that varions segiments
of u Large populution may remain together
threughout the year was provided by ob.
servations of blue and snow geese (Amser
¢ cuernlescens) ot Syuaw Creek National
Wildlifee Retuge in northwest Missonrd (Tlolt
Connty } in December, 1965, Sguaw Creck
Iy w relatively small reluge (8800 acres)
which contuined approximately 70,000 blue
aed suow geese at the tme of my vivit, It
was obvions that this concentration ef geese
was Jargely divided in two maln Huchs on
oppasite sides of the refuge; o situation anal-
agous to the Canada geese st Crab Or.
chard, but even more distinet, Examination
al photogruphs of cach subflock demon.
strnted that there were many more hlue
phase geese in the flock on the east side of
the refuge (328 pereent; (N) 374 identifis
able in photo; than on the west side (240.5
pereent; (N; 360 fdentifiable in photo).
The pereentage of blue geese in the cast
subflock (which had more geese than the
west subllock) was almost identical 10 that
fonnd in populations sesting on Sonthamp.
ton Island, Northwest Verritories, Canada,
amd the percentage of blue geese in the
west subllock was approximately equal to
that of the geese nesting at McConnell Wiver,
Northwest  Territorles, Canada {Cooch
1963), This strongly suggests that these
subflocks  represented different  breeding
populutions wintering together but etain.
ing thelr identity,

Monogement Implicotions
Knowludge that a large flock of geese at
u single refuge is segmented into varyving
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numbers of sabflocks with different pat.
tems of consistent wso of Jake aneas, flight
dircetions, and feeding locations has Jnpli-
cations for severnl axpects of munagement
aned study of goose poputations, Ol neees-
sity, analyses of banding data have required
tremting the banded samples as mmbom aml
us a true cross seetion of a population, It is
now hecoming more and more evident that
for the most meaningful understanding of
gonose pupulitions [t is essentind 1o know the
subspeeles {Hanson 19053, sub-populations
within u rece (Hanson wid Sinith 1950:7 1~
70), and even the subflocks of one foca)
lock,

Trap samples ab refuges are usually taken
in Tew lueations, The strtification of sub-
flucks sueh as demonstrated at Crabr Or-
chatd show that in any oue year, parts of a
flock are bunded ot a relatively high wate
while other portions ave not.  Similazly,
food disttabustion within a refuge and bunt.
Ing pressure around  reluges are seldom
cqual aml certaln parts of a goose fuck
may be heavily shot while other subflocks
may be almost unharvested, Whether or
not a particular subflock is more exposed
to hunting as related to whether or unt it
las heen heavily banded could bias inter-
pretations of the mamitude of local kil) as
well ns conclustons on the distribution ol
the flack and ki)l m other ureas, This bias
would be most prevalent {f subflocks maiu.
tain o tradition of use of local areas for
more than one season,

Other duta gathered from portions of o
flock could be misleading ay an index tu
the entire flock, For example, age ratios
from teaps, kills, or group counts {Lynch
and Singleton 1964, Raveling 1965) may
represent a dist grtion iF dfferent segments
of a flock had a different breeding sueness
or lnating mortality and were distributed
differentially on the area where they were
satpled.
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